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DETAILED ACTION 

1 . This office action is in response to the amendment filed the 8 January 2007. 
Claims 1-2, 4-5, 7, 10-12, 14-18, 20-22 and 24-29 are pending. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1-2, 4-5, 7, 10-12, 14-18 and 20-22 
have been considered but are moot in view of the new ground(s) of rejection. 

Claim Objections 

3. Claim 4, 10, 12 14, 20 and 24-29 are objected to because of the following 
informalities: Claim 1 recites the limitation of a capacitive disc, while all of the further 
references made in claims 4, 10,12, 14, 20 and 24-29 are made to said capacitive disk. 
Appropriate correction is required. 

C/a/7n Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
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invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 1-2, 5, 11-12, 15, 17-18 and 21 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Kobachi et al. (US 6,326,948) in view of Gordon et al. (US 

6,057,540). 

Regarding claim 1, Kobachi et al. disclose an input device comprising: 

a captive disc (Fig. 1 , item 1) movably suspended over a sensor (Fig.1 , see col. 

8, lines 6-7), said captive disc having an active surface (Fig. 1, item 3) facing said 

sensor; 

wherein said sensor is adapted to take successive images of the active surface 
of said captive disc (see Fig. 7A and 7B, and see col. 9, lines 50-63, where the reflected 
light is imaged by the photodiodes PD1 to PD4, therefore it is taking successive images 
of the active surface); 

a horizontal spring allowing resistive movement of said captive disc in horizontal 
directions (Fig. 1, item 2, or Fig. 27, spring 2). 

Kobachi et al. fail to teach a single embodiment featuring a horizontal spring as 
discussed above, as well as a vertical spring allowing resistive movement of said 
captive disc in vertical direction. 

However, Kobachi does teach an embodiment with a vertical spring allowing 
resistive movement of a captive disc in the vertical directions (see Fig. 35). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to incorporate the vertical spring and the spacing created between 
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the sensor and captive surface of Kobachi et al.'s embodiment on Fig. 35 into the first 
embodiment of Kobachi on Fig. 1 , where the motivation to combine is to create a device 
that allows movement in the X and Y direction in order to detect X-Y movements of a 
cursor control device, and also to allow movements in the vertical direction such that an 
additional type of input in the Z-direction can be sensed. 

Although the device taught by Kobachi et al. would inherently need to compare 
the values calculated to some kind of previous value to determine movement, Kobachi 
et al. fail to explicitly teach of comparing the successive images to determine the 
movement of said capacitive disc. 

Gordon et al. disclose of an input device in which a sensor is comprised of a 
plurality of photo detectors (Figure 1, item 9 and column 4, lines 37-45) in which 
movement of the surface is determined by comparing successive images (Column 3, 
lines 5-10). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to incorporate the method of comparing previous and 
current images to determine movement as taught by Gordon et al. in the movement 
determination device taught by Kobachi et al. such that the values calculated from the 
four sensors of Kobachi et al. would be used in comparison to previous values in order 
to provide a more accurate detection method for determining the movement of the 
capacitive disc. 
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Regarding claim 2, Kobachi et al. and Gordon et al. disclose the device recited 
in claim 1. 

Kobachi et al. further disclose a device further comprising a frame (Fig. 1 , item 6) 
housing said captive disc; and said horizontal spring (Fig. 1, item 2, see col. 8, 19-20) 
adapted to center said captive disc within said frame (Fig. 1). 

Regarding claim 5, Kobachi et al. and Gordon et al. disclose the device recited 
in claim 1 . 

Kobachi et al. further disclose a device wherein said active surface comprises a 
navigation area (Fig. 1, where the surface of item 3 is the navigation area) and a border 
area (the bottom surface of item 1) generally surrounding said navigation area (Fig. 1, it 
is inherent that the surface area portion of item 1 that surrounds item 3); and 

said sensor distinguishes between different patterns of the navigation area and 
the border area and suppresses any movement determined from the border area (Since 
column 8, line 45-64 explain that the sensor only receives light reflected from the 
reflective plate 3, the sensor does not detect movement from the border region, and 
therefore the movement of the border area is suppressed.). 

Regarding claim 11, Kobachi et al. and Gordon et al. disclose the device recited 
in claim 1. 

Kobachi further teaches a device further comprising a light source (Fig. 1 , item 
LD) adapted to provide illumination on the active surface (col. 8, lines 26-28). 
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Regarding claim 12, Kobachi et al. disclose an input device comprising: 

a captive disc (Fig. 1 , item 1) movably suspended over said sensor (Fig.1 , see 

col. 8, lines 6-7), said captive disc having an active surface (Fig. 1, item 3) facing said 

sensor; 

wherein said sensor is adapted to take successive images of the active surface 
of said captive disc (see Fig. 7A and 7B, and see col. 9, lines 50-63, where the reflected 
light is imaged by the photodiodes PD1 to PD4, therefore it is taking successive images 
of the active surface); 

an illuminant (Fig. 1, item LD) adapted to provide light toward the active surface 
(col. 8, lines 26-28); 

a horizontal spring (Fig. 1, item 2) adapted to center said captive disc (Fig. 1); 

and 

a vertical spring allowing resistive movement of said captive disc in vertical 
direction (as discussed above in regards to claim 1). 

Although the device taught by Kobachi et al. would inherently need to compare 
the values calculated to some kind of previous value to determine movement, Kobachi 
et al. fail to explicitly teach of comparing the successive images to determine the 
movement of said capacitive disc and also fail to teach a focusing lens for focusing light 
from the active surface onto said sensor. 

Gordon et al. disclose of an input device in which a sensor is comprised of a 
plurality of photo detectors (Figure 1, item 9 and column 4, lines 37-45) in which 
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movement of the surface is determined by comparing successive images (Column 3, 
lines 5-10), and a focusing lens for focusing light from the active surface onto said 
sensor (Figure 1 , item 8 as described in column 4, lines 37-41). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to incorporate the method of comparing previous and 
current images to determine movement as taught by Gordon et al. in the movement 
determination device taught by Kobachi et al. such that the values calculated from the 
four sensors of Kobachi et al. would be used in comparison to previous values in order 
to provide a more accurate detection method for determining the movement of the 
capacitive disc. 

Regarding claim 15, this claim is rejected under the same rationale as claim 5. 

Regarding claim 17, Kobachi et al. disclose an electronic apparatus comprising: 
a screen (col. 1, line 7) displaying information including an icon (col. 1, line 7); 
an input device for controlling the icon (col. 1, line 6), said input device 
comprising: 

a captive disc (Fig. 1, item 1) movably suspended over said sensor (Fig. 1), said 
captive disc having an active surface (Fig. 1, item 3) facing said sensor; 

wherein said sensor is adapted to take successive images of the active surface 
of said captive disc (see Fig. 7A and 7B, and see col. 9, lines 50-63, where the reflected 
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light is imaged by the photodiodes PD1 to PD4, therefore it is taking successive images 
of the active surface); 

a horizontal spring allowing resistive movement of said captive disc in horizontal 
directions (Fig. 1, item 2, or Fig. 27, spring 2). 

Kobachi et al. fail to teach a single embodiment featuring a horizontal spring as 
discussed above, as well as a vertical spring allowing resistive movement of said 
captive disc in vertical directions. 

However, Kobachi does teach an embodiment with a vertical spring allowing 
resistive movement of a captive disc in the vertical directions (see Fig. 35). 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time of the invention to incorporate the vertical spring and the spacing created between 
the sensor and captive surface of Kobachi et al.'s embodiment on Fig. 35 into the first 
embodiment of Kobachi on Fig. 1 , where the motivation to combine is to create a device 
that allows movement in the X and Y direction in order to detect X-Y movements of a 
cursor control device, and also to allow movements in the vertical direction such that an 
additional type of input in the Z-direction can be sensed. 

Although the device taught by Kobachi et al. would inherently need to compare 
the values calculated to some kind of previous value to determine movement, Kobachi 
et al. fail to explicitly teach of comparing the successive images to determine the 
movement of said capacitive disc. 

Gordon et al. disclose of an input device in which a sensor is comprised of a 
plurality of photo detectors (Figure 1, item 9 and column 4, lines 37-45) in which 
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movement of the surface is determined by comparing successive images (Column 3, 
lines 5-10). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to incorporate the method of comparing previous and 
current images to determine movement as taught by Gordon et al. in the movement 
determination device taught by Kobachi et al. such that the values calculated from the 
four sensors of Kobachi et al. would be used in comparison to previous values in order 
to provide a more accurate detection method for determining the movement of the 
capacitive disc. 

Regarding claim 18, Kobachi et al. and Gordon et al. disclose the device recited 
in claim 17. 

Kobachi et al. further disclose an apparatus further comprising: frame housing 
(Fig. 1, item 6) said captive disc; and said horizontal spring (Fig. 1, item 2) adapted to 
center said captive disc within said frame (Fig. 1) 

Regarding claim 21, this claim is rejected under the same rationale as claim 5. 

6. Claims 7, 10, 16, 22, 24, 26 and 28 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kobachi et al. (US 6,326,948) in view of Gordon et al. (US 6,057,540) 
and further in view of Bynum et al. (US 2006/0028442). 
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Regarding claims 24, 26 and 28, Kobachi et al. and Gordon et al. disclose the 
device recited in claims 1, 12 and 17. 

Kobachi et al. also disclose wherein: 

the horizontal spring returns said captive disk to a horizontal rest position said 
captive disk is released (Figure 27, items 2 are springs, which means that the device 
will return to its initial position when a user's finger is released); 

the vertical spring returns said captive disc to a rest plane when said captive disk 
is released (Since a spring biases the input device, by the natural characteristics of a 
spring, the device will return to an initial position when a user's finger is released.); 

said sensor determines the movement of said captive disk by taking the 
successive images of the active surface when said captive disc is proximal to a focal 
plane (see Fig. 7A and 7B, and see col. 9, lines 50-63, where the reflected light is 
imaged by the photodiodes PD1 to PD4, therefore it is taking successive images of the 
active surface, and column 9, lines 41-48 where it is inherent that the plane 
perpendicular to the optical axis that is mentioned here is the focal plane.). 

Gordon et al. also disclose that the movement is determined when surface is 
proximal to a focal plane below a rest plane so that the active surface is in focus for said 
sensor (Figure 1 shows that the focal point is below the surface 5 rest plane shown in 
the Figure.). 

Kobachi et al. and Gordon et al. fail to teach where said sensor does not 
determine the movement of said captive disk when said captive disk is released from 
the focal plane so that the active surface becomes out of focus for said sensor 
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Bynum et al. disclose an input device where said sensor does not determine the 
movement of said captive disk when said captive disk is released from the focal plane 
so that the active surface becomes out of focus for said sensor (Figure 7 shows an 
active region 34 of the dome shaped input device, while Figure 19 shows where the 
dome is deflectable as explained in paragraph [0106], and Figure 3 shows a 
configuration showing where the focal plane is located. Based on these Figures and the 
description of paragraph [0106], the examiner understands that when the dome is in a 
position as shown in Figure 3 the movement can be detected, however, when the dome 
is moved out of focus, x and y movement will not be detected.). 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to use the method taught by Bynum et al. of the detection 
surface being out of focus with the input device taught by the combination of Kobachi et 
al. and Gordon et al. in order to allow realize for the actuation of a switch in a z-axis 
direction as explained in paragraph [0106] of Bynum et al. 

Regarding claims 7 and 22, Kobachi et al., Gordon et al. and Bynum et al. 
disclose the device recited in claims 24 and 28. 

Gordon et al. also disclose a focusing lens adapted to focus light from a portion 
of the active surface to said sensor when the active surface is proximal to the focal 
plane (Figure 1, item 8 as described in column 4, lines 37-41). 
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Regarding claims 10 and 16, Kobachi et al., Gordon et al. and Bynum et al. 
disclose the device recited in claims 24 and 26. 

Kobachi et al. further disclose a device further comprising a selection switch (Fig. 
31 , item 40) adapted to detect a user selection (see col. 17, lines 47-53, it is inherent 
that item 40 can be operated as a switch from the 2-dimensional plane to the 3- 
dimensional plane where a user makes a selection to move in the Z-direction by 
applying pressure to item 40). 

Bynum et al. further disclose of a selection switch adapted to detect a user 
selection that moves said capacitive disk to a selection plane below the focal plane 
(Paragraph [0106]). 

7. Claims 4, 14, 20, 25, 27 and 29 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kobachi et al. (US 6,326,948) in view of Gordon et al. (US 6,057,540) 
and further in view of Bynum et al. (US 2006/0028442) and Hoshino et al. (US 
2006/0082549). 

Regarding claims 4, 14 and 20, Kobachi et al., Gordon et al. and Bynum et al. 
disclose the device recited in claims 24, 26 and 28. 

Kobachi et al., Gordon et al. and Bynum et al. fail to teach a device wherein the 
active surface has a convex shape so a border area is out of focus of said sensor when 
said capacitive disk is in the focal plane. 
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Hoshino et al. disclose a device wherein the active surface has a convex shape 
(Figure 19B). Therefore, based on the combination of references, the border area as 
explained in the previous rejections would be out of focus of said sensor since the focal 
plane would be located below the surface of the convex shaped input surface. 

Therefore it would have been obvious to "one of ordinary skill" in the art at the 
time the invention was made to made the input device taught by the combination of 
Kobachi et al., Gordon et al. and Bynum et al. in a convex shape as taught by Hoshino 
et al. in order to prevent input misinterpretation of the device when, for example, the 
device is located within a cell phone and the cell phone is within a user's pocket (See 
Figure 19A of Hoshino et al. and the bottom of paragraph [0139].). 

Regarding claims 25, 27 and 29, please refer to the rejection of claims 4-5, and 
furthermore, the examiner understands that based on the convex shape and the focal 
plane location, the border area would be out of focus faster than the active surface, 
where the border area would be of a lower density since the active surface is meant for 
the determination of input and the border area is not. 

Conclusion 

8. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 
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Kobachi et al. (JP 08-263198) disclose an input unit for moving the cursor on a 
screen using a light sensor that sensing a reflection of light from a detection surface, 
where movement can be detected in the x and y direction. 

Kobachi et al. (JP 09-016325) also disclose an input unit for moving the cursor 
on a screen using a light sensor that sensing a reflection of light from a detection 
surface, where movement can also be detected in a z direction. 

9. Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .1 36(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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10. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Stephen G. Sherman whose telephone number is (571) 
272-2941. The examiner can normally be reached on M-F, 8:00 a.m. - 4:30 p.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Amr Awad can be reached on (571) 272-7764. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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